Comparative structural requirements of brain neuropeptide Y binding sites and vas deferens neuropeptide Y receptors.
A series of fragments and analogues of neuropeptide Y (NPY), both human (hNPY) and porcine (pNPY), were synthesized and tested for their affinities at brain NPY receptor binding sites and their potencies in inhibiting the electrically stimulated twitch response of rat vas deferens. Results with N- and C-terminal fragments suggest that amino acid residues in the N-terminal portion of the molecule are mostly important for recognition of brain and vas deferens NPY receptors, in addition to being relevant for the maintenance of adequate receptor affinity. On the other hand, C-terminal amino acid residues appear to be responsible for triggering receptor activation in the rat vas deferens preparation, because full intrinsic activity is maintained with fragments up to NPY18-36. C-terminal fragment NPY25-36 and N-terminal fragment NPY1-15 were devoid of affinity for [3H]NPY brain receptor sites and showed no activity in the rat vas deferens preparation. Similarly, N-terminal fragment hNPY1-24CONH2 showed no affinity toward [3H]NPY brain receptor sites and no inhibition of the twitch response in the rat vas deferens preparation at concentrations up to 1.0 microM. On the contrary, this fragment appears to selectively increase the amplitude of the twitch response to electrical stimulation at low micromolar concentrations, an effect opposite to that of NPY and all other NPY fragments and analogues studied here. The exact mechanism mediating this contractile action of hNPY1-24CONH2 remains to be established. Modifications of the tyrosine residue in position 20 led to the development of two analogues, [D-Tyr20]hNPY and [D-Trp20]hNPY, which show an apparent preference for the vas deferens NPY receptor. On the other hand, substitutions of the tyrosine residue in position 21 by a phenylalanine ([Phe21]hNPY) or a methylated tyrosine residue ([Tyr-O-Me21]hNPY) produced analogues demonstrating an apparent preference for the brain receptor site. This suggests that modifications of tyrosine residues at positions 20 and/or 21 may eventually lead to the development of NPY analogues distinguishing between the most abundant class of sites present in the brain and vas deferens, respectively.